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Selecting Windows 
Windows are an attractive 
and functional part of your 
home. This publication will 
help you decide what type 
is appropriate for your use. 
The information contained in 
this publication was produced 
by the School of Architecture-
Building Research Council 
(BRC) at the University of 
Illinois at Urbana-Champaign. 
For more information, or a free 
publications catalog, call217-
333-1801. 
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INTRODUCTION 
Several factors, including initial cost, 
influence the choice of windows for a 
house. 
In making your selection, consider 
whether the window: 
A will provide adequate daylight; 
A can provide desired ventilation; 
A is free from objectionable obstructions to 
the view; 
A can be operated easily; 
A is adaptable to the framing system; 
A can provide an emergency exit; 
A is weather-tight when closed; 
A can be opened without interfering with 
draperies, blinds, or furniture; 
A can be easily fitted as required with 
screens, storm sash, and insulating 
panels; 
A can be easily washed; and 
A can be inexpensively maintained. 
There are three basic types of win-
dows used in residential construction: 
sliding, swinging, and fixed. All win-
dows are either one of these types or a 
combination of them. 
Within these classifications are win-
dows of a variety of designs. This publi-
cation describes advantages and disad-
vantages of the various types and de-
signs. 
To assure precise fit, operating win-
dows should be factory-made and in-
stalled in accordance with the manufac-
turer's instructions. All windows should 
be weatherstripped, preferably at the fac-
tory. 
Materials 
An the various types of windows are 
available with wood, metal or vinyl 
frames. In recent years, some manufactur-
ers have begun using combinations of 
materials. For example, wood sash and 
frames may be wrapped or clad in vinyl 
(polyvinyl chloride) or aluminum. Plas-
tics are also used in combination with 
metal windows to create a thermal break 
between the inside and outside portions 
of the window. 
Wood does not transmit heat readily 
and does not become as cold as metal or 
glass, so moisture vapor from the air 
does not condense on it as readily. Win-
dows should be made so they do not 
stick if the wood sash should absorb 
moisture and expand. The wood should 
be treated to resist decay and moisture 
absorption and should be painted, 
stained, or clad. 
Metal, being stronger than wood, per-
mits the use of thinner frame members 
around windows. 
Aluminum is the most common metal 
window for homes. Aluminum forms a 
thin adherent film of hard oxide that is 
extremely protective and eliminates the 
need for painting. Aluminum windows 
are supplied with factory-applied lac-
quer to prevent plaster stains during con-
struction. Permanently colored anodized 
finishes are also available. 
Steel is usually given an antirust treat-
ment and a coat of primer paint at the 
factory. Additional paint must be applied 
after the window is installed. Because it 
corrodes quickly, ordinary steel should 
not be used near the ocean. Stainless 
steel, brass, and bronze are best for metal 
parts that are exposed to salt spray. 
Vinyl extrusions are sometimes used 
for window frames and slides, as well as 
to clad other materials. Because vinyl is 
not as stiff as other window materials 
these frames may be reinforced with ~et­
al inserts or vinyl struts. Vinyl has a 
greater expansion and contraction capac-
ity with temperature change than metal 
or wood. This material is not intended to 
be painted, but it is available in colors. 
DOUBLE-HUNG WINDOWS 
A double-hung, or vertical-sliding, win-
dow consists of two sash that slide up 
and down in grooves of a window frame. 
The sash can be opened from the top or 
the bottom. In some windows, the sash 
are removable. Sash are available framed 
in metal, wood, or vinyl. 
Hardware 
Most windows have friction devices to 
hold the sash in the open position. Some 
older sash are counterbalanced at the 
sides by springs or weights that mini-
mize the effort required to raise the sash. 
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Ventilation 
Double-hung windows do not allow as 
much natural air movement as swinging 
windows because only half the window 
can be open at once. Summer breezes 
cannot be "scooped in" or directed to the 
farside of the room. If both the top and 
bottom sash are movable, ventilation can 
be created by lowering the top sash and 
raising the bottom one to center both in 
the window opening. This vents warm 
air from the upper portion of the room 
and allows cooler air to enter from be-
low. 
View 
The horizontal divisions between top 
and bottom sash interfere with line of 
sight. When windows are opened, the in-
terference is greater. 
Maintenance 
The tracks in which the sash slide should 
not be painted. A penetrating wax finish 
should be applied to a wood track. A sili-
cone spray may be used as a track lubri-
cant for wood or plastic tracks. A Teflon 
spray is superior for aluminum sash. 
Some units are designed so sash can be 
removed for washing and tilt inward for 
easy access. 
Even for a tall person, double-hung windows 
above a sink may be difficult to open. 
Remarks 
Double-hung windows have been used 
extensively because of their availability, 
simplicity, and economy. They are avail-
able in a wide range of sizes. 
Important considerations include these: 
.._ A window located above a kitchen sink 
or a large piece of furniture is awkward 
to open and close. 
.._ Sash are not apt to warp or sag be-
cause they slide within a frame and are 
supported on both sides. 
.._ The screen is installed on the outside of 
the window opening, which permits 
easy opening and closing of sash. 
HORIZONTAL-SLIDING WINDOWS 
When the sash in a window slide hori-
zontally, there usually are two movable 
sash, but sometimes one is fixed. Metal, 
wood, or vinyl sash are available. 
Hardware 
M ost sash are light enough to slide in sill 
tracks (metal or vinyl is recommended). 
Door-height sash require roller supports. 
Ventilation 
Like double-hung windows, horizontal-
sliding windows don't permit maximum 
benefit from natural air movement be-
cause only half the window can be 
opened at once. Summer breezes cannot 
be directed toward the farside of a room. 
In horizontal sliding windows, only half the 
window can be opened for ventilation. The 
track may need periodic cleaning. 
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View 
The vertical divisions where sash meet 
do not interfere with line of sight as 
much as the horizontal rails in double-
hung windows. 
Maintenance 
Metal or plastic tracks require periodic 
cleaning and lubrication. Some units are 
designed so sash can be removed for 
washing. This is important where sash 
are easily handled but are difficult to 
reach from the outside. The advantage is 
lost if the sash are too large or heavy to 
handle. 
Remarks 
Sizes range from small sash to ceiling-
high sliding doors. 
Other considerations: 
• Special locking hardware may be 
required on door-sized units for added 
security. 
• Larger sliding screens tend to twist and 
stick. 
Opened with a revolving crank, casement 
windows are easily accessible. 
CASEMENT WINDOWS 
A casement window has sash hinged at 
the side to swing outward. Usually two 
or more sash, separated by a vertical 
member (mullion), are used in a frame. 
Hardware 
The window is opened and closed by a 
crank or push-bar operator on the frame 
or by a handle on the sash. A push-bar or 
crank pushes only the bottom part of the 
sash, tending to warp a tight-fitting sash. 
Latches on the frame hold sash tightly 
closed. Two latches are recommended for 
tall sash. Both may be operated by a sin-
gle handle. Hinges should be of the type 
that allows space for an arm between the 
sash and the window frame for easy win-
dow washing. 
Ventilation 
An outswinging window can scoop in 
air that is moving parallel to the wall. 
View 
Vertical window divisions (1-1/2 to 2-
1/2 feet apart) interfere with view, but 
they are not as objectionable as the hori-
zontal divisions of double-hung win-
dows. 
Remarks 
Casement windows are usually consid-
ered the most energy efficient movable 
type of window. 
Important points to consider are: 
• A crank operator makes the window 
easy to open and close, even when the 
window is located above a kitchen sink 
or furniture or is placed high in a wall. 
• Inside screens and storm sash used with 
casement windows are easy to change. 
For an outswinging window to be 
opened and closed without an operator, 
the inside screen or storm sash must be 
hinged or have access panels. 
• Because the sash project outward, land-
scape plantings, walks, and play areas 
should not be placed within the arc of 
the window swing. 
• The width of each sash is limited to 
about 2-1 /2 feet because the weight of 
an opened sash stresses the hinges. This 
stress requires that the frame of the sash 
and the hardware be sturdy. 
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An outswinging awning window 
will shed water during a rain. 
Operable louvers are a nuisance 
to clean. They are impossible to 
seal in cold weather. 
AWNING WINDOWS 
An awning window is hinged at the 
top. It can be used as a single unit or as 
several sash stacked in one frame. 
Hardware 
The hardware must hold both sides of 
the sash equally so it does not twist. A 
push-bar or crank operator permits the 
window to be opened and closed with-
out removing the screen or storm sash. In 
a jal-awning window, multiple sash can 
be operated in unison by means of a 
crank connected to a series of arms. 
Hinges should allow arm space be-
tween the sash and the window frame 
for easy window washing. 
Ventilation 
Unless placed low in the wall, an awn-
ing window diverts summer breezes so 
that they flow above the occupied por-
tion of the room. Inside controls, such as 
a venetian blind, can be used to direct 
the breeze downward. 
View 
The horizontal bars of stacked units are 
apt to be at eye level and may block the 
view. 
Remarks 
When placed high on a wall and under 
a roof overhang, these windows can re-
main pleasantly shaded during summer 
months. 
Other considerations are: 
.A. A crank operator makes the window 
easy to open and close, even when the 
window is located above a kitchen sink 
or furniture or is placed high in a wall. 
.A. Inside screens and storm sash used with 
awning windows are easy to change. 
For an outswinging window to be 
opened and closed without an operator, 
the inside screen or storm sash must be 
hinged or have access panels. 
.A. Because the sash project outward, land-
scape plantings, walks, and play areas 
should not be placed within the arc of 
the window movement. 
.A. When the window is open, the horizon-
tal surface collects dirt easily . 
.A. Although this window provides a more 
effective shield when open during a rain 
storm than most, it is not perfect. 
.A. Caution should be exercised in locating 
an awning window in a bedroom; it 
may not be large enough or located 
close enough to the floor to allow es-
cape in an emergency. 
JALOUSIE WINDOWS 
A jalousie window consfsts of a series 
of horizontal glass slats, 3 to 8 inches 
wide, held by an end frame of metal. The 
sections operate in unison, similar to ave-
netian blind, and open outward. 
Hardware 
The panes are adjusted by a crank opera-
tor. 
Ventilation 
The glass sections can be rotated to direct 
air movement through the occupied por-
tion of a room. If the wind is mild, open-
ing the window slightly will provide ven-
tilation during rain. 
View 
The multiple-glass divisions interfere 
with view. Jalousies should be used only 
if natural ventilation is more important 
than view or if they are installed below 
or at the sides of view windows. 
Remarks 
Jalousie windows should not be used 
when security is a high priority. 
Other considerations are: 
.A. Even with storm sash, the openings be-
tween slats result in cold-air leakage in 
winter. This style of window should 
never be used in cold climates (except 
in unheated porches) because of its se-
vere energy inefficiency. 
.A. The glass is troublesome to wash be-
cause of the many small sections. 
.A. Screens and storm sash are installed on 
the inside. 
Louvers 
A louver is a ventilating wall opening 
similar to a jalousie, except the slats are 
of wood or metal. Although louvers pro-
vide privacy, they are difficult to seal and 
should not be used in cold climates . 
5 
Selecting Windows 
A top-hinged window swinging 
into the room could be used 
where a window well prevents 
placement of an outswinging 
window. 
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TOP-HINGED WINDOWS 
A top-hinged window is similar to an 
awning window, except the sash swings 
inward. Top-hinged windows are com-
monly used for basements, and are suit-
able for windows arranged in a horizon-
tal row, provided they are shielded by a 
wide overhang. 
Remarks 
Because the sash swings inward, it inter-
feres with the use of space near the win-
dow. 
The window should be placed high in the 
wall for several reasons: 
A Effective ventilation (top-hinged win-
dows deflect air downward to flow 
through the occupied level of the room). 
A Ease in washing from the inside. 
A Privacy without use of draperies. 
Multiple-Use Windows 
The multiple-use window is a single sash 
designed so it can be installed as either 
an outswinging or an inswinging win-
dow. It can be hinged at the top, bottom, 
or sides if it is provided with interchange-
able hardware and is correctly weather-
stripped. 
Basement Windows 
Basement windows that are above grade 
level can provide easy access to intrud-
ers. Bottom-hinged (hopper) windows 
provide better security than top-hinged 
windows. 
Basement windows that are below 
grade are usually provided with window 
wells which tend to accumulate leaves 
and debris. Debris left next to the win-
dow frame can lead to paint peeling, met-
al corrosion, and frame deterioration. Re-
movable plastic covers for the window 
wells minimize the accumulation of de-
bris and provide a rain cover. 
For security purposes, some basement 
windows have been replaced with glass 
block. Although this hollow block pro-
vides privacy and security, it may prove 
unsatisfactory in houses with poor foun-
dations-any shifting results in cracked 
block. Glass blocks provide no means for 
ventilating the basement. 
FIXED WINDOWS 
The fixed window admits daylight and 
provides view. It does not provide venti-
lation. Because a fixed window does not 
open, hardware, weatherstripping and 
screen are unnecessary. 
The sizes of factory-made fixed sash 
and frames are limited, so many builders 
and architects use specially made frames 
to receive glass. This makes the variety 
and size of fixed windows almost unlim-
ited. 
Large window panes (bigger than 12 
square feet) are economical only in fixed 
glass installations. 
Combined Windows 
The fixed window can be combined with 
sliding or swinging windows to create a 
window that best serves its several pur-
poses. Sliding and swinging windows 
provide daylight, ventilation, and view 
all in one opening. The combined win-
dow separates these functions. Each of 
the combined windows shown on the 
next page fulfills the criteria of a well-de-
signed window. Two of the windows 
have ventilation openings below the 
fixed glass, and two have them at the 
side. 
The fixed sash can be combined with 
operating sash on one or both sides, 
above, or below. Such windows can be of 
any height, including floor-to-ceiling. 
PATIO DOORS AND FULL-HEIGHT 
WINDOWS 
Sliding glass patio doors are used for 
passage and as a substitute for large 
areas of floor-to-ceiling glass. Large glass 
areas should be limited because of diffi-
culty in controlling heat gain and heat 
loss. 
Although the fixed side of a sliding 
glass door fits tightly, the movable unit is 
difficult to weatherstrip. Double glazing 
is more desirable than single glazing in 
most locations. "Low-E" (low emissivity) 
and argon gas-filled double-glazed units 
are also more energy efficient. 
A pair of hinged glass doors can be 
used in place of sliding doors. They are 
easier to weatherstrip for reducing infil-
tration than are sliding doors. Standard 
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Casement windows framing the 
central fixed panel can capture 
summer breezes and direct them 
into the room. 
Double-hung windows provide 
ventilation, while the center 
panel of fixed glass is used for 
view. 
Patio doors provide an unob-
structed view and access to the 
back yard. 
replacement glazing units for sliding 
doors may also be set in wood stops to 
provide inexpensive fixed glazing. 
For safety, any glass that extends 
within 18 inches of the floor (or is within 
36 inches of a walking surface) must be 
tempered, reinforced, or shatterproof. 
Floor-to-ceiling windows were more 
common before energy management be-
came an important consideration in con-
struction. The absence of a baseboard 
area limited the types of heating systems 
that could be installed, an important con-
sideration because upward flow of 
heated air is necessary to counteract cold 
convection currents from large areas of 
glass in the winter. To some extent, large 
glass areas also impeded furniture place-
ment. 
SKYLIGHTS AND ROOF WINDOWS 
Skylights or window openings in the 
roof provide daylight in the inner areas 
of a house. 
Skylights 
The most common form of skylight is a 
plastic bubble installed in a roof surface 
that is either flat or inclined. 
Low-profile skylights that are almost 
flush with the roof surface, or those 
glazed with a flat sash, are prone to 
water leakage. Watertight construction 
usually requires building a curb (as 
shown on the next page) and installing 
adequate flashing. 
The glazing material may be tempered 
or wired glass or one of three plastics 
(acrylic, polycarbonate, or butyrate). The 
glazing and sash are exposed to the di-
rect rays of the sun in summer and to a 
severe temperature range. Aluminum 
and plastics, which have a high tolerance 
for thermal expansion, require careful de-
sign and construction to avoid frame 
warping and distortion. Because of the 
low insulating value of these glazing ma-
terials, warmth can escape in the winter 
and heat can enter in the summer. When 
considering placement of skylights, be 
aware of the path of the sun throughout 
the year. 
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A roof window should be located 
within reach so it can be opened 
for ventilation. 
The low profile of a curb less sky-
light is attractive, but vulnerable 
to water entry, especially on low-
pitched roofs. 
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Roof Windows 
Roof sash that can be opened from the in-
side for ventilation can be considered 
roof windows. Many designs are avail-
able. 
Because the sun often shines directly 
on these windows, various shading de-
vices are available, including movable 
shades and venetian blinds, which can · 
be installed below the sash or skylight, or 
between the two glazed surfaces of an in-
sulating-type window. 
Both skylights and roof windows work 
well in loft spaces or for sloping roofs 
that come down to head level. Skylights 
or roof windows that are inaccessible ex-
cept with a stepladder are very hard to 
keep clean. These windows are often sub-
ject to condensation, which causes dirt 
streaks on both sides of the glass. 
Installed on a curb, this skylight screws 
down securely over metal step-flashing. 
Condensation Control 
Because wood is a relatively poor con-
ductor of heat, moisture will condense 
on window glass before it condenses on 
a wooden frame. Metal frames, particu-
larly aluminum, are excellent conductors 
of heat, so condensation will occur there 
before it does on the glass. To overcome 
this problem, metal window manufactur-
ers construct them with a plastic thermal 
break, separating the outdoor metal from 
the inside metal. Vinyl windows with 
metal inserts may also have condensa-
tion on the frame before it occurs on the 
glass. 
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